INTRODUCTION {#sec1-1}
============

Multiple sclerosis (MS) is the most common debilitating neurologic disease that affects 2.5 million people all over the world with various patterns such as primary progressive, relapsing-remitting, or secondary progressive.\[[@ref1]--[@ref3]\] It is a progressive, chronic inflammatory, demyelinating disease of the central nervous system that can result in a wide range of disabilities.\[[@ref4]\] Most MS patients experience some sexual, bladder, and/or bowel dysfunction during the course of the disease.\[[@ref5]\] Voiding dysfunction, which is one of the most common manifestations of MS (occurring in more than 90% of patients), may be due to detrusor overactivity with striated sphincter synergia, detrusor overactivity with striated sphincter dyssynergia, and detrusor areflexia.\[[@ref6]\]

Urodynamic studies are indicated in patients with neurogenic bladder symptoms. Although they are not considered as a first-line diagnostic test in MS, some studies have shown bladder dysfunction and abnormal urodynamic findings in 50% of MS patients even in the absence of micturition complaints.\[[@ref9]\] Bladder involvement may thus exist, although subclinically and for a long time before patients develop urinary symptoms. Thus, urodynamic studies might be able to identify patients at higher risk of voiding dysfunction.\[[@ref10]--[@ref13]\] In this study, we assessed positive urodynamic test in new MS cases without micturition complaints and tried to find its association with future urinary tract involvement and the number of MS plaques on MRI.

METHODS {#sec1-2}
=======

This prospective study was performed on 50 new female cases of MS between April 1, 2010, and April 1, 2011. Patients from the MS Clinic at Al-Zahra University Hospital in Isfahan were enrolled in the study using convenience-sampling method. In all cases, the diagnosis of MS was established by Mc Donald criteria.\[[@ref14]\] The MRI images of all patients were studied by a neurologist and the number of plaques was determined. None of participants had urinary symptoms such as urgency, straining, urinary frequency, nocturia, hesitancy, interrupted voiding, or incomplete emptying. None of subjects had a history of any disease that could affect the urodynamic test results, e.g. Parkinson\'s disease, spinal cord injury, stroke, diabetes or a history of central nervous system dysfunction other than MS. Patient who did not complete the study were excluded. We obtained ethics committee approval for the trial from the school of medicine in Isfahan University of medical sciences. All patients were informed of the purpose of the study and written consent was obtained.

Age, urodynamic findings and number of plaques on MRI were recorded at the beginning of the study. Data about the occurrence of urinary symptoms and the number of disease episodes were collected every three months for 1 year. Eligible patients were referred for urodynamic evaluation with Labori-Benito urodynamic system at a specialized clinic at the beginning of the study. Simultaneous cystometry and sphincter electromyography were performed with the patient in the supine position and voiding cystometry was then performed in the sitting position. Electromyography was recorded using a coaxial needle electrode inserted transperineally into the perianal striated muscle. Post-void residual urine volume, volume at first desire to void, maximum cystometric capacity, maximum detrusor pressure during the filling and voiding phases, and uninhibited bladder contractions (if present) were recorded as urodynamic parameters. Patients with either of three types of abnormal test results were marked as patient with abnormal urodynamic findings. Type 1 was detrusor overactivity (uninhibited bladder contractions during filling cystometry) with striated sphincter synergia. Type 2 was detrusor overactivity with striated sphincter dyssynergia and type 3 was detrusor areflexia. During follow-up, patients were assessed every 3 months by an urologist using a standardized questionnaire (Urinary Distress Inventory - UDI) to determine the occurrence of urinary complaints\[[@ref15]\] and by a neurologist to determine the number of disease episodes.

Statistical analysis was performed with SPSS software (version 16). All data are presented as means ± standard deviation (SD), number (%) or median (Inter Quartile Range). The Pearson chi-square, Fisher\'s exact test, Independent sample t-test and Mann-Whitney test were used to compare between patients with normal and abnormal urodynamic findings. Statistical significance was accepted at P \< 0.05, two-tailed.

RESULTS {#sec1-3}
=======

All 50 patients enrolled in this study were included in the final analysis. The mean age of the patients was 32.4 ± 7.2 years. Nineteen patients (38%) had normal urodynamic findings and 31 patients (62%) had abnormal urodynamic findings. In the latter group, urodynamic evaluation revealed detrusor overactivity with striated sphincter synergia in 17 patients (55%), detrusor overactivity with striated sphincter dyssynergia in 8 patients (26%), and detrusor areflexia in 6 patients (19%). The mean age was not statistically different between patients with normal and abnormal urodynamic findings (31.1 ± 6.8 vs. 33.7 ± 7.2 years, respectively; p = 0.34).

We found that patients who had abnormal urodynamic findings at the beginning of the study showed a high incidence of micturition complaints during follow up (29 of 31 patients, 94%) compared with patients with normal urodynamic findings (7 of 19 patients, 37%), a difference which was statistically significant (p \< 0.0001). [Table 1](#T1){ref-type="table"} shows the frequency and the kind of micturition complaints that occurred during follow-up and the number of plaques on MRI in our patients. Significant differences were observed in the number of plaques between patients with normal and abnormal urodynamic findings (p = 0.004). Urinary symptoms were detected at the third and fourth visits (a median of 10 months from the initial diagnosis of multiple sclerosis.)
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The majority of patients with either normal or abnormal urodynamic findings (89.5% and 80.6%, respectively) had one episode during 1-year follow-up. Two episodes of attacks occurred in 2 patients (10.5%) of the group with normal urodynamic test results and in 6 patients (19.4%) of the group with abnormal urodynamic test findings. However, this difference was statistically insignificant (p = 0.46).

DISCUSSION {#sec1-4}
==========

Voiding dysfunction is very common in patients with Multiple Sclerosis. Different studies have reported the incidence of voiding dysfunction in these patients to be from 75% to 90%.\[[@ref1][@ref4]\] Bemelmans *et al*. showed that 50 percent of patients with MS had abnormal urodynamic test results implying bladder dysfunction even in the absence of micturition complaints.\[[@ref13]\] According to our study, 62% of all new MS cases without urinary symptom had an abnormal urodynamic test. The surprisingly high (94%) incidence of micturition complaints during one-year follow up in patients with abnormal test results in our study indicates the predictive power of urodynamic studies and the importance of early diagnosis of bladder dysfunction in these patients, because a multifaceted individualized bladder rehabilitation program reduces disability and improves quality of life.\[[@ref16]\]

The type of bladder dysfunction varies from an overactive bladder to a poorly emptying bladder, or a combination of both.\[[@ref4]\] Detrusor overactivity with or without detrusor-sphincter dyssynergia was shown in 81% of patients with abnormal urodynamic test in our study which is similar to the findings of a study by Olan *et al*. (75%). It thus seems that overactivity is a more common type of voiding dysfunction than detrusor areflexia. In some studies, no association was found between urodynamic diagnosis and upper tract deterioration and urinary symptom scores.\[[@ref17]\] Nakipoglu *et al*., for example, found no significant correlation between urinary symptoms and urodynamic abnormalities and between urinary complications and urodynamic findings.\[[@ref18]\] In comparison with our study, we found a higher incidence of micturition complaints in patients with abnormal urodynamic tests (p \< 0.0001).

As shown in the results, there was a significant *difference in the number of plaques between the* two groups (patients with normal and abnormal urodynamic test findings). It thus seems that new cases of multiple sclerosis with more plaques on MRI are at higher risk of developing urinary complications during the course of the disease. There was, however, no difference in the number of episodes of attacks in the two groups, suggesting that urodynamic studies cannot predict the clinical course of the disease.

CONCLUSION {#sec1-5}
==========

According to this study, 62% of all new MS patients had an abnormal urodynamic test. This is a considerable proportion of patients and it therefore seems that urodynamic studies can be used as a useful diagnostic test when MS is first diagnosed. On the other hand, the majority of patients with abnormal urodynamic finding show urinary symptoms during one-year follow-up, suggesting that this group of MS patients should be also visited by an urologist during the course of the disease. However, further studies are warranted.
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